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™* Tolu » Book IT of tha Jaahattaa fHitriat Uitory has 
boaa writtan ts proTido th« roador with tha baokpouad naoaaaary 
for • oloaror uadaratandinc of tha auoaaoding volsass of this book. 
A briof dlaoaaaiaa of tho liidopondant roaoarok om radloaotirity and 
nuoloar physios loading up to tha diioorary of plutoolua la praaaatad, 
os wall as tha adalaiitratlTa arraagaaaata undar wnloa tho Plla 
Projaot has oporatad fraa January 194S to Si noooabar 1946. Mature, 
whiak haws baoa ossnwa to aoro than oao phaso of tha PiU Prajoot 
ara laaluds* la this Tolas* to amid rapotitlaa la luooaadlac volunaa. 

Book IT of tho Manhattan Dlatriat History has booa nrittaa as of 
II Doooabor 1944. Ia aa affort to proooat a alaar, oonyrahaaalTo 
hiatory of tha Him Frojoat to that data, aiauts da tails and highly 
taohaiaal disouasions haro booa avoldod wharavor poaaibU* 

Tho aunaivy oaatoiaa aa abatraat of avory aala subjoot traatod 
ia tho tort and is kayad ta tho tart la auoh a aaaaar that paragraph 
naabors and hoadiaea ia tho auaaary oorroapond ta tho various aootiona 
ia tho tart* 

Us aupploasntary natarial or rafaraneea aro lnoludod ia thio 
▼oluaa. A gloaaary of toras ia praaantad la Appandix A* 

Othar phaaas of tha hiatory of tha PI la Projaat ara daaoribad ini 

Book IT - Voluao S - Raaaaroh 
Book IV - /oluaa S • Oaal s a 
Book IT - Toluas 4 - Land Aoquioitioa, M.B.5T. 
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Book IV - Volume 8 - Operations 
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by aaay «t tempts to convert uranium to new elerents higher in th. .tonic 
seals by bombardneot with neutrons. Thl. work established the fact th.t 
uranium-235 and i3T.niwa.E38 fission upon bombardment. In 1940. homw, 
evidence was obtained proving th.t uranium can undergo trananutatlon to 
now ele»snts highw la the .tonic so.le. This was followed by the dia- 
eovery ud isolation of plutonium. 

5. Adalnlatratlon. - Sfforte were cadt to interest the Ooveraaent 
In reaeeroh on uranium fie. ion because of the possible nilitary tie* of 
the large anounts of energy released by flsslom. This resulted in the 
formation of the Adviiory Coanittee on uranium. With the organisation 
of the national Defense 3eseerelt Coindttee, nuelear physics reeenreh on 
uranium was conducted at eeveral univereitiea under XDM contreote. In 
December 1941, the Cranio* Section van reorganised under the Office of 
Scientific Research and Development and an "all out" effort wee begum 
at the UnWeity of Chicago under the direetion of Dr. A. H. Ccopton. 
The Manhattan Soglneer Dietrlet was organlaed and assumed orer-ell 

direction of the Pile Project effective 16 August 194*. The OSHD re- 
.... 

aalned in charge of reaeeroh until I May 1943 when the Sfcahettaa Dist- 
rict assumed full Jurisdiction over all phases of the Project* 

4, Phases of the Pile Prolsot. • the evolution of the Pile Project 
differed from the usual procedure because the urgent oilitery need for 
Plutonium- did not permit the completion of the customary exhaustive 
research and pilot plant studies prior to dsslgn and construction of 
the large eoale production plants. She research program use conducted 
under the auepicea of the Metallurgical Laboratory at the University of 
Chicago* The separation chemistry of the Pile Project was studied on a 
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directly affected the ,«toes» of the **r and it «m, th^for*. neoee- 
3<UT Striot S€crBQ y * stained* fceh aKployee's per«,c«al 
hiat0r7 ^« employe, oaoh person mm accee. 

to only «uoh informtion ae naoanaary Tor 4» completion of hi. 
task. Personnel were allo«o<| to emtor only thtwe area* la ahiofa & v 
worked and oonetantly reminded of their soouriiy obli^ione. Areoi 
wr * E******l»d by Oontraetore* guards end Military Folios. 

7 * SS! ^fareeaent and JqrisdieMon- <» a, ^ ^ _, f nrm . 

saant and Jurisdiotioa w s«ah greets at the IJanf ord Engineer i?er&* 
th<m at ChlcasB or at the Clinton laboratories 'oeoatute 

of the 81m of the Rrojeet and the mmber of person* employed. Tim 3t«te 
of mshtn&m swlatoiaod juriadiotion mr the Project aa* itm lam mg* 
anforcd by tte aonsfcrastor'S potrotoo^ «ho .*:ro deputies by the Bentoa 
County sheriff a spool*! set of tmffi* regulat&ens mm enacted by 
ths ConKiaolcnor. of Bentca Co«tty. fhe eatirs reserwfcios w rsstrio- 
tod and no oontrabaad. ouoh as oooeres, fireanw, and lienor, w 
permitted on tl» plans are** 

3* S»re of Real aatat*. • ste am of the Hoof ord angiaeer 
tnoludgd aeroml oo*msaltiee» nany fferne and «^ards # and sewtf 
utilities. ?*et of fche dwellings md busiaese buildings «ere taed 
during tho oonatruetion period but W ainco been boarded ^ or 3 o». 
wrtod for other usee* Ihe f*n» and orchards hero been operated by 
Foderal Prison Industries. One jfcriaattoo dietriot i« being used art 
th * otiuir ***ndonod. The highways and railroad ham been 

fevrorad aad one olaotrio power line has boon diemntlod zhlle the others 
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are b.lng maintained and .one portions are la u«e. 

9# ?9&*gMm and PtrnaniL - The Pile Proj.ot »aa formed under 
the S.tional Def«m.e Jl...areh Coamittae and «aa later direot.d by a aub- 
ooimittae of the Office of Selentifio Ha.aaroh and DevolopLant. In 
Auguet 1942 tha Manhattan Snglnoar Dietriet waa formad and from 1 May 
1943 unljtjl 31 Daoambar 1946 tha Projeofc ha. baan undar tha dir.otioa of 
»ajor Qanaral L. a. Gror... Sol. X. D. Sichoi., aa Biatrlot Bngirwar, 
and Col. f. T. Hatthiaa and It. Col. f. J. Clark., aa Araa ingiaeera, 
hare dlraatad tha Sanford Bnglnaar fferka aotlriti.a. Dr. A. S. damp ton 
haa ••rvad aa Direotor of tha H.tallurgioal Projeot, tha TOX DIvi.ion 
of tha Sxplo.ira. Daparta.nt and tha Engineering Department of tha du 

- 

Pont Company were In charge of daalga and o oqs true t ion of tha Sanford 
Engineer STerke and Glintoa Laboratorlea and of operation of tha Hanford 
Engineer Worke, until 31 August 194§, at whioh time, tha Genera Slectri. 
Company aaaumad responsibility far operating tha Sanford phaee of 
produotlon. 
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iEOT30ir 1 - iJfTROD'fJCJIjH 

1-1. ibjagtiw . - ph. lit >»j*ot. mown th* 1-10 Project 
and de#orib*d in th. ■vaoc'dln^ toIubm* -m. <jr^Aul**d ts imr.«rti jat* 
th. problem* Lnrolnd Ln th. «*t*t>llar»»nt of * eoatroll.d «*lf- 
■ u.-t»i til juj B qh*la rBUtlon,** to d*T*Xop tMtorifell »tuJ 
■ult*d for th» proa.M,. t# d.'iga oomtnrt th* m 
■jnd a*jmf ».tur i n< f*«illtlft* p uid to pr«iu« th* qu*otitlM of 
"plutonjUm p * dlat.tad by =4llt*ry rt^inspstt In th* -hort*.* 
»• 

l-B. jeofW. - Th. fMlflllMn^ tit... o*>j*.tlT»* LnrolT.*g 



Si 3m oil d*r.lop».nt "pilot pl-wt"* limitl ^.tlorki «* 

tin* mid .How, ta ad.pt th... ?r«***** for 



4. Th» d**l£a 
"wn.flt oi* oc-Bpl.t. r.»»*r<jh. or pilot pl*nt iiiT.»tl* 

5. Th. fcjquliitioft of an m-M of l«ad, ■ of.fUl.mtly l*r 5 » 
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for the produotloa plants and attendant service and 
homing faoilities, yet remote fro* large centers of 
population, and near abundant supplies of water and 
eXeotrioal power* 
«• The construction of intricate production plants, on 
whloh the design wee ever-changing, and attendant 
service and housing facilities, in the shortest pos- 
eible time, during a period in whioh the supplies of 
labor, oonetruotion squlpaent, and building materials 
were already inadequate. 
T# The full*aoale operation of unorthodoa production 
plants without the benefit of complete reaearoh or 
pilot plant Investigations. 
8* The protection of all peraonoel from the serious health 
hater ds that accompany all stage* of the process. 
1-9 • Authorisation , 

a* All actio* in oonneotion with the institution and prose* 
outioa of this project was taken under authority granted by Congress la 
the lots whloh are described in another book (Book I)| the funds used 
wore likewise appropriated by Ants there described* 

b. Under the authority vested in him by these Acts, the 
President of the United States issued orders and authorisations which 
are described in the same book (Book Z)« 

o* fetejor general L« B. droves directed or authorised the 
general policies and directives under whioh the Manhattan District 
carried out the work. The 3-1 Committee of the OSHD and the Military 
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Policy Comlttoa rtgUttr.4 thalr s^naral appror.l of th« baaio dtoiiiom 
inrolv»d, w r.oorded in th« ilout.i of wtlagt or ia othtr document* 1» 
tha ?roje«t fllo.. (Book III, Appmolx Dl f .«« «i s « Sootion 9, Orgaoiaa- 
tloa and F*r«oiu»l), 
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SEOTEW 2 - 2ASLY DEVELOPMENTS 

2mU ^turml RadioaotlTity . - "Snturml radioactivity** wu dis- 
aorored in 1896 by 3. Bsoquersl. He had wrapped a bit of a uraniua 
•alt In black paper and placed it near a photographio plate with a 
■heat of .tlror betmeen tha .alt and the photographic plate, iftor a 

■ 

few hours a distinct photographis affaat was observed which indicated 
that tha uraniua salt gave off sons radiation sufficiently penetrating 
to pass through tha illw plata and affaat tha photographic aaatlsian. 
Subsequent experiments with differ cat salta of uraniua proved that tha 
•mission oama from tha uraniua,, This work was followed by tha iso- 
lation of reditu by F. Curie and K. Curie in I99f and the discovery 
that thorium, polonium, radium, and actinium also gave off penetrat- 
ing radiations. A great many substanoea ware later found to bo radio- 
active, but practically all of these appeared to come originally from 
either uranium or thorium. Subsequent work proved that three series 
of naturally radioactive o laments exist. The starting materials. 
uranium-2S8, uranium-Sift, and thorium, disintegrate naturally, forming 
radioactive elements loner in the atomic •cale. This cycle Is re- 
peated until stable isotopes of lead are formed as the final products 
of all three series* The first general theory of radioactive trans- 
formations, that tha disintegration of an atom Is accompanied by the 
emission of a singls "alpha partiAla"* or "beta particle,"* mas pro- 
posed by 2, Rutherford and F. Soddy in 1902. 

"Artificial Disintegration*" * . The convert ion of one ele- 
ment into another* the dream of scientists since the earliest days of 




with x\» -mmiml *t hj4r*%*m. 




It f»ll 

4ir»r*l7- thm trv* **tur* of this ih r*4t*ttM 
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Bate 




&§«*t«r«4 1* IBM 17 t« r«nd •*£ Mm Miatorttort* ran* ffrm< 
«toft # it «to aera mrrmiii ^ * lyfeffrnMi 

i* *•««»«)? .mowt U jrvtwaJftt 

fttfttoi*. to iwUmI ttftft Hkm «m tto r***l« of *» "ft!*!** 
«to* «f *• aMftm lr •» bHH ft V»H- MMlftto M« tiurt. 
If fell r«fwto4 me** tiww # tto ««9 tf tto «m«r««mU 
to •• rtM tto* in* UltfihlK iff 1* MP W« «n&| to 
«wt ft ***** ****** m*U to fartla.1*]* tff„Mi, U mit^ 
*m**m ft**** rftlMM «t g^iftt pmHUl «f 

•Mrort «* * »W to— > if rata ty •** wtw nltfrt Im4 to tto 
fmrntt*. «f aim* «f ototor tt«tor tto. St. Xtite****, 

***** «a hit «mm1«m — 1 — nitrii iiiin im r _n_i'„._j 

toft * Ml rft«tftH*» p*4m* Mft «tot toto prttolM, Fmt 
ttfftrat tolf frtw* mm mmrml far ttoto tot* U4 to 

ifcft MftslftB&aft tlutt •Xflwut'ta My ftfti H ^toft* tt##ft prod&M4l« 
la Mil 0. Ate aat fw StrMiniNii ftoftd that oartala «f the yrafeato 
r«»l%t»i flr« tto MM if urnta** amtoaai mm r~Uj 
iMvmm «f tertiwi ani larttontt, Ml «• lw ftft* J* *» atoalar 
U l*f§ art /« I. BUfttHf «ai kiff ftSOftUftftf tft 1M0 fttoftl* tto« tlm 
mnmmm. mmm tU&lm of araataa-tlf wtor*a« fart oMtrwa 
flwim tf train****, toaacattia* of tto tUiitm w*m nmrnl 
tfta wldraM f er tto ndttsoN of aTaaawto 91, M # ti y aot H *M»h 
ftoat toUnii to to4 obtain** toaam. In 1940, B, umuh aa* 
F« Utlm oktaiaM •ridmoft ttol atwtrw to^tof dawaft of uralw 
«li«ft ur««i«^a»f idULflk dMftya wi«h « "talf Ur»-* of n Mtwtot to 

'iiMytoBfttM^m*** si tno t # s«fttorg« i, udmik a, a. flua« 



•ai J* W* I*m»4y tiaearorai thm iImrH M (plutoiil») «hi«k vaa 
l*tar fawai ta ba plrtaatiaa-ISt. PI»**al«».tSt mm iiNMvti by 

?* S*ri«r Sl 8« fl.gra. § m w. Xaan**>, and I. Q m tmmw ««rly la 
1M1» Tha first par* plntmiua»l*f «*• ia*Ut«4 in tfca for* *f its 
aaa*aan* ta Attgnat aat Hyt—fcr 10it ay 1. B. 0aaata*a» aai hit *». 
wwkaaa* 




tU« rf fen* MX* *V«j*«t 



pltwW (U+ tml* I)u4 U« fMt th*« 
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teller tag H»»ft»i«i ojtproxiaate)* terao yoaro after tbm outrolliotiaa 
** r%»wmk uadar tte aatellorglaal Frojoat. 

*"*• Pwlftiwi. • Tho Ollatea Utaratortm «u tetlgaoi «b4 
uutruotea tt Oak U4|a 9 Touoaooo, m * "ouUoarko— us pilot y iut 
f#r *• i ««»«P«* •* tte "wpwittM •fculotry** <* tea ?Uo Frojoot. 
Taio aas aot * teaa ptut plut tiaoo teo roaoaroa m aot ««ffUUati r 
ooteaooa 1 at tea tiaa oparaftloaa tegu »% dilates Lofcarsterlos 
teauu of military aauoollgr, it *ss feforttlw teat dMlg* us ooa. 
■toaotiu of tea profeottea flute at teo Raafor* asglaao* pra* 
oooi tefara pilot plaat rmlti oult te teteteai. la faat, soolgs 
wit os th« Baafart flute w« tea dilates UNnteiM m Iprogrooolag 
*t tea *aaa Um, Soulte aara tetelaas, at Ollatea Ubora- 

terlaa la **» te aU ooulaaraalr ta tte •olrtte. of oyaratlag 
prtelaaa at tte laafori teg laaor Una. 

2*Sto * *»•*•» •* **• pradwteaa plaate at tea ffaafara 
■ogluar lerte romiroi ouplate maparattea teteaaa tea rooaars* tai 
doslga orgulaatloaa, fiaoo thou plute aara tea first of taolr typo 
te te feolgaoi aid teo otelga tea te te nfflaloatly flulfcla te pomit 
ateagaa dictated fcy iteaoaaut roaoaroa ui aaarsilaa. Thlt aas par* 
tlnlarly teaa ta tea aaalga of tea Sayaratlm Piute tela* m 
flaalljr daslgaoa for teo *as of titter of tea prooouoa. 9» quality 
of teo doolga »ork «aa thoaa ay tea ability of te* Mia* te oporate 
aster mforooou ooaaltloas ui teo atlllte of teo uilra plut te 
proiua at or atevo teo proaooo* oassolty (toa Tol. t). 
Solootlu of CwtruWrt, 

*• thiTortlty of ehjaaaa. - fas ooatraot for teo roaoaroa 
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a-iptajr at* tWuibl* th* uJcmf pwrtlc. «f it, a.,^. ^ M|tm> 
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falaa argaaiaatloa. At fate paak of aatlrttj. Ml 1944, aoraxlaafaal/ 
Mrf of it* dMifK uut aaaatraatftaa farsaa vara aaylayai aa tte PUa 
ftejast Ff«f*aa, Fteaaaaai vara trmftm4 f*aa afater 4a Foat pints 
•a* trainaa far Stafori Saglaaar ffarto aaaratiaa at fate aatallargiaal 
Uteratarjr aai at Sllataa UkrttoriM. Dm Prlaa Oaatraatar mtM 
■mt awteaatraata far aaaaialiaai wi*. la aria* fa* faailitat* aaaatraa* 
falaa far afallialag a* aaa* privately omi aqaipaaat a* po««lVl« ate ta 
raiaaa fate bariaa af later OTraltaaat. 

Maatrla teaaaay. • em 1 8«ytc»bM> Itti, unv* 
falaa af raapaaait&Utr raUfalva faa aparafaiaa af fate Eaafari lagiaaar 
«*)*» aai illiii raaaaraa via a a i a rfaatea by fa* Qaaaral Ilaatria Qwtpaar. 
Tte mm Matrul far aaaratiaa ma liaatlaal faa that uater aalaa du 
fa*t tei ■pmtN fraa fate aaaplatlaa af aaasfaraafaia* la Kara* iMi 
aafail i taptaater IMi, fate ateaga teiag fate rtwlt af *a l»*t«* r*i«* 
tatarr ratiraaaat fraa fate atoaf* fUU* 

QteHlaatiaa» * Tte aa****« af fate Pila fra jaat la fate < 
MhimaMt af fate aaa»iaai •fforfaa aai nmmn— af our aalaatifte 
iaafaifavfalaas, iaiaatrlal argaaiaafaloaa, aai (totaraaaat, Tte aaoril* 
nafalaa aai ilraotiaa af faal* Prajaat* aifaa ifaa prafaa* •alaatllla *ai 
aafiaaarl»c prafalaaa, liar* baaa a graat faafa af aiaiaiaftratlea* tte 
aasiBtlaaal dagra* af saaaaaa la attrltetaftl* faa fate alga aaUfar*, 
alaaa aaaparatlaa, aai faraaigat af fateaa paraoaa rapraaaatiag fate 
aavaral raapaaalti* argaaiaafaloaa la aaaafaaaat t aalaattfl* aai taate 
aiaal advaaaaaaata, aai aaglaaariai. 
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suzxoi • - ootn 

*vmU - Th* total ooat of tha Plla Projoot t« SI Qw«bir 
1948 m* approxlnatoly #467.788.108, aeoardinc to tha latast alalia bio 
data* lata am Inalndaa tha Mats of tha awtallargioal Uhont«7 t 
Clinton Laboratarloo. and tha atnford anglTioar forks, la* lnaladod In 
tha abovo mm am tha ooata oft district ovoraoodi military salsrlosf 
food natorlalaj aai othor plants or projaata uador tka ahnhattaa Ms* 
trio*. *hleh any ba appllaabla. In nholo or In part, to tan Pllo fro* 
Joo*. 

»»tsllnrmionl Uooratory. - flat total oost of tha natallta- 
gleal Laboratory to a Oaoanbor 1948 nan apprsxlnatoly Iu.t9t.a8t* 
a broaknonn of this eoat ahova that lt.9M.2Tt nan apant for ronodol- 
lag axi«*i«g fnoilltloa and for now oonatraotlon. and that operating 
onpanaoa nam approxinatoly t29.880.808. nhlla aottlanant of raatora- 
tion alnlna aawontad to #48,810 by tb* and of 1948. 

8-8. Clinton tobomtorlos. • Tno total ooat of Clinton Labora- 
torlo* to a aosonbar 1848 not approxlaatoly 126.281. 000. A braakdoaa 
of tola ana shona that tha ooat of oonatraotlon nan #18.041,000 and 
tha ooat of operations nan approximately #22.280.000* 

flM*ford laalnoor Works . • Tha la toot aval labia data shows 
that tha total ooat of tha Banford engineer Berks to a Oaoanbar 
1848 was #419. 587. 820. the ooat of oonatraotlon, #848.101.240. law 
olndlac #2.881. 868 for design, la for all ooaatruotlon oonplotod prior 
to SO June 1848 bat inoladas liquidation of Projoot obllgatioaa and 
eaat adjuatnoata throngh 81 Oaoanbar 1948. Tho oparatiGn ooat. baaad 
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namm • - oub or mj& hub 

«f *M mmM* Mj0M«r Mffef. lMloo mi m groblM la 

tt, - wag '* 1 — — — 1 — Tr nmlrtMt q lU 

«MM% <* <*M*ji or at SUM Lo*a**Mrl*o* is m» 

MgiMM M* dM MM MM1«1 MMMlllMfr MM *MM M 
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9-U Oeneral. • The Pile Fro>et waa originally ronaed under 
the Jiatianal Dofenee Aeseeroli Coaraittee of the Offioe of 3ci«otLfie 
&eaoaroh and Denrvlopnent and later w«b reorganised dlreotly under the 
Offioe of Scientifio fiesearoa and Derelopnent. The Manhattan Dietrlot 
of the Corp* of Inglneers gradually asauaod control from August 1942 
until aaawing oonplete jurladiotloa on 1 Hey 1943 • The work con- 
tinued under the axieting oontraots and naw oontraota were awarded aa 
tfaa Project expanded* Only organisations and pereoimel that vara son* 
oamad with lavaral phaaaa of tha Pila Project will ba mentioned hers, 
Contrlbutlone of organizations and personnel to any particular phase 
of tha Project ara diaouasad in tha respective) auce ceding volusaes* 
9"t». QayarnBMttt« 

*• National Offiolala. - Tha Pila Projaot waa authorised 
hy tha Praaidant of tha flhitod States, franklin D. Hooaevelt, and 
perlodio roporta on ita progrece were mdo to hia until hia daath and 
•ubaa<|uantly to Preaidant Barry 3. Zrwan. Serving on tfaa fop Policy 
Coaaittoa wara tha Vioa Praaidant of tha United Statae, ffenry A. 
Selleoei tha Saoratary of Har, Henry L, Stinaoni and tha Chiaf of 
Staff, Oeneral George 0. Mercfaall. 

b » roh Agencies. • Prior to tha formation of tha 

Manhattan Bnglnaar Dietriot, tha Pila Projaot waa undar tha diraotioa 
of Dr. T. 3uah, Chelraan of tha Sational Defense Haaearoh Cocraittee 
and latar Director of tha Offioa of Scientific Heaeeroh and 



Da*alopmaiit, and Or. J. B. Conant, his assistant* Tha prograa ohiaf 
for th« Pils Projsot as a »• A. H. Camp ton. 

a. Manhattan Bnglnaar District. • *hs Manhattan Sngiztaar 
Ola tr lot of tha Corps of Kngtossrs mm foraad during August 1941 by 
Colossi J« C, Sfarahall* Oa 17 Soptaabar 1942 BrigadUr Oaaaral, now 
Major Oanaral, U S. Orora* of tha Cerpa of foglaaars nas plaaad la 
ooaplats chargs of all Amy aotiritiaa relating ta tha) Snnhattaa 
Dlatrlot Projaot. 3rigadlar Caaaral ?■ P. Parr all has aatad as 
(tartars! Ororas* deputy. Colons! K* 0. Hotels served as Dietrlet 
Engineer of tha Henhattea Sftglneer District alth headquarters at tha 
Clinton Bngicaar *brka. Oak ftidge, Tenassaos, Colonel P. f. Hatthlaa 
has sarrsi as Deputy Dlatrlot Inglaaar la charge of tha Pila Projaot 
and area offloas he*e baas aalntelned at Wlladngtoe, Dsleuarej 
Chloogo, Illlaolai Clinton Lahore toriea. Oak a ldg*» feaneeeees ant 
Benford and Biohland, haehlngtoa* 
9-8. Contractor a. 

a* Phivaralty of Chleaico. - Dr» A. H« Comptoa has basn 
Projaot Director of tha Metallurgical Projaot with haadquartare at 
tha University of Chloafo* 

da Poat ia Seaeurs and Conpeny, Ids* daaignad and oonetruoted Clint oa 
Laboratorlss and tha Hanford Engineer Works aad have oparatad tha 
Sanford Inginecr Works* W. S. Carpenter, Jr. f as praaidsat of tha 
oonpeny, entarad into pralialnary contract negotiations with tbs OSfiD 
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Alpha glrMeU, - An alph* yartlolo is fen. nuolous of di* haliua *toa* 

It la ooatposod of two proton* *nd two nan tram and has an stands 

numbor of two and on ataala noss of four* 
Artificial nUlntogmtlon. • Ths brosfclug up of m » tenant whioh hot 

boon snposod to bombardment with portlolao rush *a aoutrons or 

protons* 

Atoalo *sa. - Atomic am is tho relatlvo wi^t of any atom compared 
to 18 for cutygwi. it is «qual to tho total number of protons and 
noutrons In tho nuolous. 
Atoale -ggbsr* * fho atoale number of any otota* or client, is equal 
to ths amber of protons in tho nuolous of tho atom* Since tho 
proton pssseesss * unit poeitive electric*! ohargs* the atoado 
number is also equal to tho not poaUlvo charge on tho nuolous. 
Beta Particls. • * bota part lo la U an alestroa *hich, for oonvauienee, 
may bs assumed to ha»e boon assoolatod with a proton la tho nu- 
cleus of an atom in tho form of a neutron* Thus* whoa a bota 
particle is emitted, tho nuolous contains oas tors proton than 
before rosultlng in transmutation to an oleaent one nunbar higher 
in tho atonio seals. 
Chain Raaotlon, • Tho tarn chain roaotlon r«Aira to tha method of 
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conducting the fission process so that it is self-contained and 
self -perpetuating* 
Disintegration, - Disintegration is a term used to describe the break- 
ing up of an atom under certain conditions* If an at on disinte- 
grate* naturally, it is radioactive. Artificial disintegration 
is that resulting fro* the bonbardment of an atom with sub-atonic 
particles* 

t 

Senna Radiation. - Senna radiation is the radiation of energy resulting 
from the complete conversion of mass to energy* The gamma ray hat 
sere electrical charge and sere nasn and possesses a frequency 
which is dependent upon its energy* Sanaa rays nay be likened to 
light rays or X-rays * differing from then only in frequency and 
energy* Sanaa rays are emitted fren many radioactive substances* 
Half Life. * Half life is the tern applied to the period in which the 
activity of a radioactive substance decrease* to half of it* 
initial value. It varies fren i x 10 10 years for thorium to 
0*001 seconds for one isotope of actinium* 
Boptunlun* - Neptunium is the chemical element of atonle number 9S£ 
It is Manufactured In the Hanf ord process and decays to the 
Kanford product* plutonium* 
Pile* - k term used to describe the unit consisting of a lattice ar- 
rangement of cylindrical pieces of uranium natal and a light 
weight material* usually graphite* such that the proper conditions 
for the continued fission of the uranium are obtained with the 
subsequent production of plutonium* 
Pilot Plant * - A pilot plant is a small-soale production plant* used 
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experimentally for researoh and to determine the boat design for 

large-scale produotion units. 
Plutonium. • Plutonium is ths ehemioel element of stool o number 94. 

It is the aroduot of the Hanford process and oonat-itutei the end 

toward which ell manufacturing operations ore directed. 
Proton . - The proton is * sub-atomie particle and Is one of the eon* 
stitusnts of every known aubstanoe. Protons tire oasociatad with 
neutron* te for* the nucleus of oaoh a ton of emery chemical 
element except hydrogen, the nuoleue of ihioh contains only one 
proton. The nuaber of protons in the nuoleue identifies the 
element* 

Radioaotivlty. • Radioactivity is the phenomenon of spontaneous disin- 
tegration of eleawnte accompanied by the emission of rays. 
Natural radioactivity is shown usually by elements of a tenia 
weight higher than lea* and is not affooted by oheaioal or 
physical influences. Artifiolal radiooetiTity is a temporary 
radloaetivity caused by bomber dmsnt of an atom with aub-atomio 
particles* 

Seal -works. - k seed-works is a development laboratory in union the 
equipment and batohes handled are larger than those ussd in 
regular laboratory researoh* The a ami -works stage la the inter* 
mediate stage between laboratory researoh and pilot plant develop* 
meat* 

Separation Chemistry . - Ths tsra separation ohemlatry refere to the 
atudy of the ohemlatry of the various proeesses for the separa- 
tion of plutonlum from uranium and fission by-produots • 
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Slow 3eutrone« • Slow nautrom, alio o ailed therml neutrona, are thoaa 
of loworfc veloeity and »nergy. They arc captured more readily by 
ruiolei of uraniua and plutoniiua than are neutrone of any other 
velocity and energy. 
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